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i El

BRI R T 5 v 4 = HICK A RE, FICHEk
A EIR, €uP 5 IEOENEND, HIB
PRI & 2 o4 IR, BRI, Amic
SR EBRERREEN H5 (M, 1958; FHH,
1975; LA, 1976). oD &3 Folths kL4
ZBERBMICE D TAREREED—DTHY, Hich
MhEFHRE < & =itk 2> TEM S B e 7
5 ZTIECHBRORBEEHRMFICBETONTIS.
2 X = OhTE 72 VX F =& = (Haemaphysalis
longicornis) Z2EKICL AWML, £ OMEEES (i
Bick~THEDTEO ufd, 1979).

SENR L =BREERT S oD, ERL
WRE, THOE F=DhEE RZ LB LETH
3. 22T, ¥EOLR 7 F MV F L2 0OBERIBY
AREEEEHEL .

Mok RO 3

RAIELI AT BT D AR R > S S i e B8 R s D Mg &7

=%, JUN KRR E R M B RN O oS

DRV Z A VD SR DHERERR & = 2R,
KUt MRS =2 A4 vy FicFbesE, FE,

Wik, ZhiHidhy =, HE = RUBRE =DRFEH
BEABNT—KSE. A4 9 FOENMCL =%
REBMEC L iCfE XS, 20 oRBRIOE
BHETHE =ORTEBNE. SHTHRIMBER L 728
REBRBOX =%, BLELEEEROT Y v+ — LRI
ZOH®DS BLIKNE, WE L. fameiL:, 35
WIZBEREDE O £ =i X > TET aN 884 55
KOG L, SHRS =120 TH 100 F &
BRNICAN TR LS iz, 28, EBRIICIIERIC
HEL, Y~ VAORELSZITHMEEICHE K

il R

1. BRE-0OF%E

e 18P 3" > RIS H-EC A, HEKINEE
TR A =R —20BWELCHIEL T RILT 2 C &7
, BEE>TRIMNEZLDEL THE LS THo7k.
CORBPIKAENOERPEOETER OS2 T EL
OF=hRoN, EMOMEKRKESHOT RS =,
TRIO SDRNSODOTHER A = Bbnt. H4:H
BHSTBE»S 8 HEETIC & 15t fmiR 4 =
DAL L, SEHRMEGIZ62H (5~8H) Tho
fo (Table 1). Huimsgii L -k = (PL 1, Fig. 1)
DYk ET 213 mg (142~294 mg), {kE, HKIERK
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Table 1. Duration of each stage at room 3000 ®
temperature (27.9°C on an average) in H. Y
longicornis. g’o
o - — S a0 ®
Duration (days) @
Stage e o
Range (N) Mean .
o 2 [
Adult (¢) =
Engorgement 5- 883% 6.2 -2 2000
Pre-oviposition 4-7 5.4 _
Oviposition 12-26(13) 18.9 = . Y=12.14X+78 .81
Egg = _
Hatching 16-25(820) 20.1 o r=0.91
Larva L
Engorgement 3- 6(90) 4.5
Moult 10-16(69) 12.7
Nymph 7
Engorgement 3- 6(59) 4.3 0 150 200 250
Moult 10-16(38) 11.7 .
Body weight (mg>
Total 63-110 83.8
Text-fig. 1. Relationship between the total

CEREhFRTEY 8.92mm, 6.76 mm K of 5. 13
mm (Table 2) =, KEIFLTOK 0% 73 D
fo. BT CRALEh DL = (1L BATHT
b0t FoMoxr= (B3, H#7) BOFhoii
oL 7.

2. S

LR EB TR L R s = 1SR S5 Bo 10
P, Ak SER4E L - Al RS O MRk 47 = 3 T
DOF3mAEHR L. FIEINEIEEE S. 40 (4~
7RH), ESRMIRGIE P 18,90 (12~26H) T & b
(Table 1), Wéh b EBIKTHD BHPICET L
7z, WUHOKE RTEHI2dmg Tho. Bl Y —
7iRE0 Wi Roh, BN RE%RG LEMTE
FSET L7, HAREINERIZ T 2, 552/ (1, 736~2,970
) Thot.

number of the deposited eggs and the body
weight of the engorged adult female tick,
H. longicornis, recovered from the rabbit.

B IfIL e D MERK &7 = R B S AR EEIR B O R IC i3 s L
FOMEBEBE SN, RINEOBEKZEENKIIE
Mot (Text-fig. 1). LiplL, 4E Ilmg HBzho
FEER EOBRTHIRIE—EL, #4149 3Fh o
MR L 7o MERR & = 10 LTz P8 12,5, ke 5
SRR L O = 3IETR EHILIFET
HO, BIETENMERLBR S

3. ik

ETEH#OINIFY 0.05mg, £& 0.47mm &5
£0. 37 mm(Table 2) OKMET, REEMEEDD
woTHEbn, wEoXRicERD (PL 1, Fig.2),
WA >N TIKHED 5% # L7 (PL 1, Fig.

Table 2. Body weight (mg), length and width (mm) at each stage in H. longicornis.

Nymph

Larva Adult (3) Adult ()
Stage Egg —mm 7 — - - - - :
Unfed Engorged Unfed Engorged Unfed Fed Unfed Engorged
Weight 0,05 0.03 0.32 0.24 2.88 0.90 1. 28% 1.21 213
Length  0.47 0.63 1.27 1.23 2.07 1.93 — 2,33 8.92
Width 0.37 0.42 0.73 0.73 1.33 1.20

— 1.33 6.76

* Captured from cattle.

Table 3.
on an average) in H. longiconis.

An unusual example of egg hatching time at room

temperature (27.9°C

Days after the beginning of | 2 3 4
oviposition

5 6 7 8 9 10 11 12 13 14

Number of eggs deposited 123 151 16l

181
Egg period in days _ = =

173 81 134 154 138 129 107 76 48 29
— 38 27 26 24 22 21 20 20 19
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3). MumBERE L 7o 8 PR MR 4 =AsEE N L 7231 820 38
EALERICHRL 2. 2 OfER, SIHRICIZ16~25
HOERE S ntcds, KBHOIMIT 20 AaTthT —&
KLU, FHPRMREi320.1 1 (Table 1), %7 8%
1LRITTFIG 96 BTHo T,

otk 4 = 8 ILic k> CTE F & h /2R EESI R
B b o b EiIi3i3R CIRE R TIMLE R L
7. LimL, cofic I MiTaRRtERBED S
i, 37bb, EIHGB®R S OHETOMEECHE
1bed, 10 HEHR#% O 20 HAlTRTHEL, —F
6 HD» 59 HEE TOIMIILE TIEINR DR
SORELDENIIMIREEZEL /2 (Table 3). Tz
> DI ZE: A 2SN g 2 = DiEEIIZ 142 mg T,
Mgk s = OFHEE 213me) L TR, @2
THEIR DI h o7, (KE | mg K70 OESN
¥ 12. 2T, PHNRHEERL

4 HE-—OBEEEBE

¥ LU 4h& = (Pl I, Fig. 4) o fk&E L 0.03
mg, KE & KIER 2hEh F 1 0.63mm & 0.42
mm THo7 (Table 2). B L&icH &GRS
DI E = 2,000 PLi kA o FICHFA S,
IheDRISHIREEL, RENICRI~6HHK
90 ko fighs = (Pl 1, Fig. 5) »EMX & f 1
KBEY, 5 =0 FLHRMPEITLSBETS 2 1
(Table ). fumh4 =DEkEIFFEY 0.32mg TH
BImEED 10 friciEl, HRELKIER 2 h £ h FHh
1.27mm & 0.73mm THo7: (Table 2). zhd
WPLDH L, it 69 Rofmhs =i34T
RAEKRL, BL=L12ETO REHMEIR PG 12.7
A (10~16 {) Tdkot (Table 1),

5. BY-OFELHE

KMo #%5 = (Pl 1, Fig. 6) © A& ¥
0.24mg, EKELEEIEFTE 1.22mm & 0.73mm
Thof: (Table 2). EHF =69 Leh A v HFicH
HxE 59 PRosumns s = (PL 1, Fig. 7) 2RUXL
At BE=OoROPHIFEEH43E (3~6H) T
ot (Table ). fMEL =0 AEILFG 2.88
mg TRIRMEED 12 f5ic8nlL, RELAERZ
AFENEH 2.07mm & 1.33mm ¢Ho/: (Table
2)
INSSIPEDH B, k& oMy 4 = 39 P
Lpek & Rl (97%), My = (Pl 1, Fig.
8) LHk& = (PL 1, Fig. 9) &b, BB
SEE 1L T 14 (10~16 11) THo7- (Table 1). Bz
BE#ICE 2 RBIMEER S = DKEIZ 1.2l mg, KE

LFEREhENES 2.33mm & 1.33mm, H
F=pEhoid 2 h£h 0.90mg, L9Imm KY¥
1.20mm ©#Ho7f (Table 2). Fi, FRE =~
BRRIC BT A MEHZ0.52 (25, #E13) Eieoi.

= 5

IS

A RBTA2EL DL =R 7R MV F=x =k
FUCL 3BERTH A, ZOftc 278 FM (Rhipi-
cephalus |8) H 502 1 5 (Boophilus |8) OF
=313 (Arthur, 1962), 72 v\ FF v X =DORE
BRBEIIIR, S5 =H, HFX=PHRUREL =Hicd
>, AR ZNFhOBETHEL, ko
RETIES T EBFSNT S (i« KB, 1942;
s, 1958; /M, 1975; 5EAK, 1976). $i, A
I BAEER M4 RS D, B> EREMN
ohPdbic, BERENLE AR L, WEINEE
LTz dhp s GhiE, 1975). DUFiK mAM
KB 2 2REHE, SRERBOKXE S RCEIK
KOWTHEERTS.

BAEMERICE T 2 ABED £REHE © #14&
LTI, ik (1958) o 84~163 H (), Bremner
(1959) @ 73~94 H (30°C, 90 % RH) % v Fuji-
saki er al. (1976) o 74~109FH (25°C, 100 %
RH) »3& b, Wi 4% ©id Fujisaki er al.
(1976) @ 87~127 | (25°C, 100 % RH) #3% %. 4
HORAED ERENO EFELE 63~110H (F¥
83.8 H) L&MW L 7h (Table 1), KAEBRBEDMY
FUREBEIC I > TE L EEEZIZ D, Thdbo
A BEHICHETLCERBRTHS. UL Lgs
o, BEANERCHEETEIIES, ABRZDARY
HIAERZZ2DIC2~3.THAZET A EMAS N
7o EKR (1976) BAREHMEETE 1620 (B,
6~9H) L, THICBLD AR E S =»WRIICH
B ohaEENZT, Bl s ABE0—i
RAERKLIFE 337H) LFHELTHE.

—f i EAARR Gn) BlkAEESE Qn) kY
bEREEEE SELICKBITELZ LD TED
(Kitaoka, 1961; Juid, 1975), BH S (1982) & §F
BB T2 0BNZED TN G, HALMEDRT
BB 2kE (Kitaoka, 1961; &, 1975),
BEROKIE (#E, 1958) (Table 4) 2%x451ck
amitk AR RO Z NS (Table 2) QW2 &, &
WIMgh & = Dk, fEMm#EL = OKE R Rt 4
=DEEE hig T AR O FHIED B> T
7o BIMBRICH 24 =DRE S RIEERICE T 31
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Body weight (mg), length and width (mm) at each stage in the

Nymph

Adult (¢)

Unfed Engorged Unfed Engorged Unfed Engorged

Authority

Table 4.
parthenogenetic strain of H. longicornis.
Larva
Stage Egg ———
Weight 0. 0686 0. 047 0. 590 0. 390
0.07 0.05 0.76 0.58
Length 0.62 0. 54 1.58 1. 47

Kitaoka (1961)

4,38 2.78 83-354

2.3 1.28 229 Yoshida (1975)
2.61 3,12 6. 51

197 Y 64 Namba (1958)

4.38

Width 0.43 0.49 .01 1.31
MOMRECHLIEhE EELGNEZDT, ZOHELS
KZOELS. UL, KRB E =DEEICDNT
BHMALERRIOENC EIKEHT RN&ETH B, T
NOERRS EMBLMABEID KENED UKD K
fRIIER s S.

BMLEREAE & = DA L ARFEINEICIT SR IE DB DS
Y, COMHBR 72 MW F =L =P TEL, <&
=R o Amblvomma maculatum (Drummond and
Whetstone, 1970), Boophilus microplus (Bennet,
1974), Dermacentor [F (Allred and Roscoe, 1956;
Nagar, 1968; Drummond et al., 1969), Hyalomma
& (Snow and Arthur, 1966; Sweatman, 1968 ;
Bassal and Hefnawy, 1972), Rhipicephalus sangui-
neus (Nagar, 1968; Sweatman, 1967) |2 Td
MR EN LI TN D

AMg ot kil | mg Mo OIS, LM
FEO7 2 Wy F = =THRES N 1098 (BAS,
1982) XD %<, H1 4 w57 i Builidebs L 724 = 10
Reid B 12 S f\Thok. Ans (1982) 344k
L SHEBEICRIMA L QMRS =2 REL THEINS ¥
THE0T, ZOMEBRELEIRmEEDZERC
KBEFZZONE. FEHS P RL OB MRS =3
Ve St B IL3I@ENL D a5 (1982) 1T E
2l F7, COMBARRICEOTHRILD, db
FEIEAE (Heng, 1958) LILAUREE (M, 1975) ol
LA TERMENS S = TR 2 h e THET H 5. B
iz, Kitaoka (1961) |38 A/ ERR DA 8.26 (H, T
TSRO A L SIME LTINS, /DT, 55
Wk BHHRE, s =pll MR THd o &%
HTF TN B,

Nagar (1968) |34k8E | mg M7 OFEREE &
DR HEDO -2 E LT3, A% HEENI,
FIARDOKE SPEEZTH 5 MAARER & kA g
FKMNTZC L INEETH L2, (KE Img 4
720 DERNPEDIHEED DL LTHHTH A .
iR DX BI% B B ic 3EW g % 1ciz Oliver et al.

(1973) LI ESMTZZ EAERENE.
SHOERRICENT, EIRRKEE S HAZ TOMS
WAL Lo EHK & LT, Dermacentor andersoni
DHETRBENME S NI BaIc BT HEE Shisn
B&bd% (Oliver, 1982) EEbhTNHBDT, I
OIS KZHFOE T ETENA RS £ o0
5. —K, EIBRK O~ NBOITE, ERED
BOb0REEVIMEEEL 2 LORKIZAHT
H5b. THhODOMEERRT 2 10D AEOZT R
WEl o hicd 20 8BH 5.

C: b

TEMFFTE DL EREEO-BELT, sy
FFEBERCLUTCERAFTREBOL =2HFTL, £iESH
K & H.

I ERERN (EHER 27.9°C) « B3 I,
=M, #HLWROCEL =HOLRBEMIIZ 2 ~
ZTAATHDI.

2. HBRESSIREL, A UHFLTRINS B
MR 4T =135 6.2 0 (S~8H) THRIMEMEKL, %
DAL g 213mg (142~294mg) THo/z. L
ML, HRF=RETHREEHE LB Eholk.

3. finigRk & = ORIESAMIZ TS 5.4 0 (4~
TR, FESIMIRIRTFE18.9 8 (12~26 (), HFEH
BI3TFH 2, 5524 (1,736~2,970 ) TH o7 KuM
WERR & = OBERBIR IC B 1 3 (K E SHEEIN & ORI IciZ
EOHBEMBRE SN, KE | mgXich OENKIITEE
12.5fTcH 7.

4. BREIE FH 0.05mg, FREARGIE F 1 201 H
(t6~25 1) THD.

5. RRIM%E = OEEZ T 0.03mg, Wil HR
BEEH4SH (3~6H), MM & =0kER T H
0.32mg (L, RRIMEOK 10iIcso7. M
Y4 =13 H12.7H (10~16 A) © BREZMHMEZRT
FEH= Lo

6. RIRIMAE L =DEEIRZTH 0. 24 mg, WIS
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BEHAIHE (3~6H), BMES =OKEIRXTEH
2.8 mg iciEl, RBRMMEEORK 1245 & 7807, Ml
FHE=RQEH LT A (10~16 1) DB 2T
RE =&iso7.

7. FRRMBEORS = ORE IR 121 mg, H
¥ 0.90mg THO.

o i

B TOFEEICTE 4 OFEEEW D 7o RELBERR
Lo#EK, <4 =KcRT s HERXREGRETYE
IO T BK ARG R EBRS D ALR K S 1 & R
TR RIS EORMEE 2T ) 7 4 v=2T
K¥D E. W. Jameson #HiZicFE L BRLHL LI 5.

F 1z, WAL =R E E TR 7o UM R RS
BEBORBHHE L ICBRELN, BEicHHEcqHT
L THE 4 GO THN R B RERERIEOVEALEE
H, BMEHEOTREZLE, REREOIIAK
UHABO#HRICHBERT 2.
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Summary

The developmental and growth stages of the cattle tick, Haemaphysalis longi-
cornis, reared on the rabbit under laboratory conditions and the life history were
examined as a part of our ecological study.

1. The whole period of the developmental and growth stages consisting of
the egg, larval, nymphal and adult stage was 2 to 3.7 months in the laboratory
(27.9°C on an average).

2. The female adult ticks which were fed on the rabbit after having been
captured from cattle engorged and then dropped on a cage floor within average
6.2 (range 5-8) days, when the body weight averaged 213 (142-294) mg. But, the
male adult ticks gained their weight only a little after feeding on the rabbit.

3. The pre-oviposition and oviposition periods averaged 5.4 (4-7) days and
18.9 (12-26) days, respectively, and the average of the total number of the de-
posited eggs was 2,552 (1,736-2,970). There was a positive correlation between
the body weight of the engorged female and the total number of the deposited
eggs. The average number of the deposited eggs per 1mg of the body weight
was 12.5.

4. The average weight of the newly deposited eggs was 0.05mg and the
average period of the egg stage was 20.1 (16-25) days.

5. The average weight of the unfed larvae was 0.03mg, and the average
period required for engorgement was 4.5 (3-6) days, by which time the mean body
weight of the engorged larvae increased about 10 times (0.32mg).

6. The average weight of the unfed nymphs was 0.24 mg, the average pe-
riod required for engorgement was 4.3 (3-6) days and the mean body weight of
the engorged nymphs increased about 12 times (2.88 mg) of the unfed ones.

7. The body weights of the unfed females and males just after moulting
averaged 1.21 mg and 0.90 mg, respectively.

Explanatitn of Plate 1

Figures show developmental and growth stage in H. longicornis. The scale
on Fig. 9 is applied also to Figs. 2-8.

Fig. 1. Engorged adult female.

Fig. 2. Egg mass just after oviposition.

Fig. 3. Egg mass immediately before hatching.
Fig. 4. Unfed larva.

Fig. 5. Engorged larva.

Fig. 6. Unfed nymph.

Fig. 7. Engorged nymph.

Fig. 8. Unfed adult female.

Fig. 9. Unfed adult male.
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